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Remarks 

Objection TO 17IE Drawings 

The drawiiigs are objected to under 37 CFR 1.8 J(a) for failing to show 
-ery feature of the invention specified in the claims. ' lie official action indicates 
at the substrate structure redted in daim 7 and the g radient sub-layer redted in 
f dms 12-13 must be shown or be canceled from the c laijTxs, . 

1 . Substrate structure 

The applicants respectfully request the Examine r's approval of the new 
' awing of Figure 10 attadied hereto which shows the substrate stmcture recited 
: daiih 7. Support for the new drawing is described a )ove. The applicants 
: spectfully submit that Figure 10 depicts subject matt already described in the 
: plication and therefore adds no new matter to the a )plication. 

2. Gradient sub-lcryer 

The applicants respectfully direct the Examiner' j attention to Figures 9A 
r d 9B, which shows a gradient sub-layer at 55, as ind :cated in paragraph [0065]. 

: Claim rejections Under 35 use § 1 12, second para< rRAPH 

Claims 14-15 are rejected under 35 USC § 112, second paragraph, as being 
: lefinite for failing to particularly point out and distib ctly daim the subject 
:. itter which applicant regards as the invention. With res pact to daim 14, the 

< adal action states that it is not clear as what a portit n of a nitride 

: nfiiconductor layer structure according to any one of die previous daims is 
: iuded ui the daim. The ofiRdal action additionally r idicates that daim 15 is 

< pendent on the above rejected daim and therefore i : also rejected. 

The application daims a nitride semiconductor aycr structure and, in 
dms 14-19, a nitride semiconductor laser fabricated rom the nitride 
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semiconductor layer structure. A nitride semiconductor Structure is 
febricated in a semiconductor fab on a wafer typically se i ral inches in diameter. 
The nitride semiconductor layer structure is then subject • ► additional processing 
to make typically hundreds or thousands of semiconducti : devices, such as 
sejniconductor lasers. Each of the semiconductor devices ; idudes a portion of the 
original layer structure. i 

Paragraph [0027] of the application states in part The layer structure is 
then deaved to form individual lasers. Each nitride sexni< i iductor laser formed as 
just described incorporates a portion of the nitride semic >aductor layer structure." 
Paragraph [0040] of the application stateis in part Tigur< A is a sdiematic side 
view of the nitride semiconductor laser 60. The laser 60 kfcne of many lasers 
fal}rlcated from the nitdde semiconductor layer structure{^ so that each laser 
incorporates a portion of the layer structure 40-" 

The applicants respectfully submit that the meaiiijj 
of the nitride semiconductor layer structure term'* as usee 
daims 16 and 18 is dearly defined in the application and 
14 19 compty with the requirements of 35 USC § 112, se 
applicants respectfully request that the rejection under 31 
paragraph, be withdrawn. a, 



Widi respect tn claims 1-4^ 10-11, and 14^ Takeuchi sh^ 
semiconductor layer structure compiising a bu£Eer layer 3(|! 



second sublayer 24 wherein die AIN molar fraction being at 1 ^{ 10% of the second 



sub-layer is greater than the AIN molar fraction being al 
sub-layer (page 3, para, 0033> lines 7-8, and para, 0034,. 
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C, Claim BEJEcnoN Under 35 use § 162(b) 

Claims 1-19 are pending in the application. Claims 
rejected under 35 USC § 1020) ^ b^hig anticipated by lAited States patent 
application publication 2001/0038656 of Takeuchi et al. ^akeuchi). The official 
aaion states: 



of the phrase "portion 
n claims 14 and new 
lat, as a result, daims 
nd paragraph. The 
JSC § 112, second 



in Fig. S a nitride 
first sub-layer 31* a 



ast 5% of the first 
jies 1-3), an optical 
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aveguide layer 25, an active layer 26, a first additional suMayer 28, and a second 
a Iditional sub-layer 33. 

1 fie applicants respectfully submit that the rejection of claims 1-11 and 14- 
15 under 35 USC § 102(b) as being unpatentable over Takeuchi is improper 
because United States patent application publication 2001/0038656 was 
publishe d in the United States on 8 November 2001, less than one year before the 
19 December 2001 filing date of tht present application. Neve:rtheless, the 
applicar ts will address the issues raised by the official action. 

Ttie applicants respectfully submit that the rejection under 35 USC § 102 
of daim.* 1-11 and 14-15 over Takeuchi is improper. For a proper rejection under 
35 use ^ 102, the dted reference must show every feature of the daimed 
inventio .L The applicants respectfully submit that Takeuchi's I igure 8 does not 
show evory feature daimed in daims. 1-11 and 14-15. 

Cairn 1 

The applicants respeccfully traverse the rejection of their claim 1 because 
Takeuchi's Figure 8 does not show every feature claimed in dcdm 1, First, daim 1 
redtes "u composite layer of a single-crystal nitride semicondu«:i:or material 
indudinj: AIN on the buffer layer^ the composite layer induding a first sub-layer 
adjacent die buffer layer, and a second sub-layer over the first sub-layer." The 
offidal a :iiQn points to Takeudii^s layers 30, 31 and 24 as the buffer layer, first 
sub-laye - and second sub-layer, respectivdy, of daim 1. Takeuchi's Figure 8 
shows la yer 31 as a low-temperature buffer including AlN. Paragraph [0055] of 
Takeudii's disdosure describes buffer layer 31 as follows: *The buffer layer 31 is 
fabricated from a nitride semiconductor material that indudes AIN. The buffer 
layer is deposited at a temperature below thai at which single crystal growth 
occurs.^ Accordingly, the applicants respectfully submit that T;tkeuchi's layer 31 
cannot a :curatdy be described as a first sub-layer of "a compt ^site layer of a 
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singk-aystal nitride semiconductor material including AlN**, since TakeucI \ 
describes his layer S 1 as being a layer of semiconductor material grown at 
temperature below that at wMdi singleroystal growth occurs. 

Second, claim 1 recites: "a composite layer of a single-crystal nitrid 
semiconductor material including AIN on the buffer laye:^. The Merriam-mbster 
On-Une Dictioruuy defines *'on'' as follows: *^ised as a function word to In<^ate 
position in contact n ith and supported by the top surface of (emphasis adBd). 
Takeuchi's Figure 8 ^hows layer 31 separated from layer 30 by N-contact ifier 23. 
Tateuchi's layer 31 is therefore not in contact with Takeudii's layer 30. 
Accordingly, the apj licants respectfully submit that Takeuchi's layer 31 caHot 
accurately be said to be "on'* layer 30^ and Takeuchi cannot accurately be Ml to 
disclose *^ composite layer of a single-crystal nitride semiconductor materfl 
including AIN on the buffer layef ' as recited in the applicants' claim 1. 

Thus, since Takeuchi does not disclose **a composite layeir of a singZJ^^toI 
nitride semiconductc r material including AlN on the buffer layer, the comiKite 
layer including a fixsc sub-layer adjacent the buffer layer, and a second sublflyer 
over the first sub-lay ef, as redted in the applicants' daim 1, Takeuchi doewliot 
disdose every feature redted in the applicants' daim 1 and the rejection of Ifie 
applicants' daim 1 h improper. 

The applicants further submit that daims 2-15 are also improperly inhcted 
because they depenc- on daim 1, which is improperly rejected for the reascM Just 
stated. Claims 2, 3 a id 4 are also improperly rejected for the additional re|^ns 
set forrii below. 

CMm2 

The applicants respectfiilly traverse the rejection of their daim 2 b 
Takeuchi's Figure 8 t loes not show every feature claimed in claim 2. Claim 
redtes "an additiona 1 composite layer of a single-crystal nitride semicond 
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material, the additional composke layer including a first additional sub-layer, and 
a second additional sub-layer.** Tiie official action points to Takeuchl's layers 28 
and 33 as first additional sub4^er and the second additional sub-layer» 
respectively^ of daim 2. Takeudii's Figure 8 shows layer 33 as a low-temperature 
buffer including AlN, Paragraph [0087] of Takeuchi's disclosure describes buffer 
layer 33 as **the buffer layer 33 of low-temperature-deposited AlGaN 
semiconductor materiaL" Takeuchi's paragraph [0055] referred to above describes 
low temperature deposited** semiconductor material as being material "deposited 
at a temperature below that at which single-crystal growth occurs." Accordingly, 
the applicants respectfully submit that Takeuchi's layer 33 cannot accurately be 
described as a second additional sub^layer of ^an additional composite layer of a 
smgU<rystal nitride semiconductor material" since Takeudii describes his layer 
33 as being a layer of semlcondu Jtor material grown at a temperature b6low that 
at which single-crystal growth occurs. 

Thus, since Takeuchi does not disdose "an additional composite layer of a. 
single-crystal nitride semiconductor material, the additional composite layer 
including a first additional sub-layer, and a second additional sub-layef , as 
reared in the applicants' daim 2, Takeuchi does not disdose every feature redted 
in the applicants* daim 2 and the rgecrion of the applicants' daim 2 is improper. 

Claims 3 and4 

The applicants respectfully traverse the rejection of their dainis 3 and 4 
because Takeudii's Figure 8 doei not show every feature daimed in daims 3 and 
4. In the section of his disdosure cited in the official action Takeuchi disdoses a 
range of AIN molar fractions for a low-ternperature deposited material that 
indudes AlN a single-aystal nitri de semiconductor material- However, the 
applicants have been unable to find any teaching that the AlN molar fractions 
differ by no more than 0.1, as rerited in dahn 3 or that they differ by more than 
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0.03, as redted in daim 4. 

Thus, since Takeuchi does noi eiqplidtK disclose "^e second AIN molar 
fraction diffiers from the first AIN molar fract x n by no more than O.l* as recited 
in tiie applicants* daim 3, or "the second AtN laolar fraction differs from the first 
AIN molar fraction hy more than 0*03", Take j':hi does not disclose every feature 
recited in the applicants' claim 3 or daim 4 a a 1 the rejection of the applicants' 
daim 3 and daim 4 is improper. 

Claim? 

The applicants respectfully traverse th a rejection of tiieir daim 7 because 

Takeuchi's Figure 8 does not show every feat i e daimed in claim 71 

The official action states: 

TalceuGfai show bk Fig. 8 a substrate 21, a 1 lyer of GaN 23» and a layer 30 
sandwiched between the substrata 21 and th* l ayer of GaN 23. 

Claim 7 redtes in part "additionally C( >i aprising a substrate structure under 
the buffer layer^. In its rejection of daim 1, ti e ofRdal action points to Takeuchi*s 
layer 30 as the buffer layer of the claimed nit ii le semiconductor layer structure. 
The applicants respectfully submit that it is Ic g ically impossible for Takeuchi's 
layer 30 to be both the buffer layer and a lay< r sandwidied between two other 
layers in a substrate structure described in d£ b a 7 as "under the buffer layei^* 
Layer 30 cannot be "under" itself. 

Thus, since Takeuchi does not disdose ''^ substrate stmcture under the 
buffer l^er, the substrate structure induding z substrate; a layer of GaN; and a 
layer of a low-temperature-deposited semico^ c uctor material sandwiched 
between the substrate and the layer of GaN'\ a ; redted in the applicants' daim 7^ 
Takeudii does not disdose eveiy feature redt e 1 in the applicants* daim 7 and the 
• rejection of the applicants' daim 7 is imprope 



Recelvedlron<6504855487>at»8l035:00:49PMIEastem BEST AVAILABLE COPY 



AGILENT LEGAL LABS Fax: 6504855487 Aug 8 2003 14:09 P. 22 



USSN 10/040,328 PATENT 

-16- 

CLAIM REiEcnoNS Under 35 use § 103(a) 

Claims 12-13 are rejected imcler 35 USC § 103(a) as being unpatentable 
over United States patent application publication 2001/0038656 of Takeuc±d et 
al. (Xakeuchi) in view of United States patent no. 5,530,715 of Shieh et aL 
(ShieK). 

The applicants respectfully traverse the rejection of their claims 12 and 13 
because the proposed combination of references is impro per and because claims 
12 and 13 do not read on the proposed combination of references TakeucM's 
Figure 8 does not show every feature claimed in daim 1, 

The official action states: 

For tlxe benefit of a semiconductor layer structure, it wotild have been obvious to 
oae having ordinary skill in the ait the time the inventiorj was made to provide 
Takeudii a ^dient layer as taiught hy Shieh» 

The applicants respectfully submit that the proposed combination of 
refiqrences is improper because the offidal action does noc satisfy the 
reqiurements set forth in MPEP § 706.02(j). The ofifidal action provides no 
indication of where in the dted references may be found some suggestion or 
motivation to combine the teadiings of the references to solve the problem that 
fectid the applicants before they made the invention with a reasonable 
escpectation of success. The MPEP specifically states that the teaching or 
suggestion to make the claimed combination and the reasonable expectation of 
sue :ess must both be found in the prior art, and not on applicants' disclosure* 
Accordingly, the applicants respectfully submit that the proposed combination of 
reft rences is improi)er and that the rejection of daims 12 and 13 under 35 USC § 
lOi (a) is consequently improper. 

The offidal action further states: 

Talceucfai disdose all limitations of the claims except for a gradient layer. Shieh 
teach a gradient I^er (Abstract, line 4)» 

The applicants respectfully disagree and submit thi it the proposed 
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combination of references does not teach or suggest aU the daim limitations, as 
required by MPSP § 706.020)- The applicants respectfully submit that Takeuchi 
does not 'disdo >e (dl limitations the daims except for the gradient layer." As 
described abovt: wLth reference to daim 1, Takeuchi does not disdose: every 
feature claimed in daim 1. 

Moreover, the applicants respectfully note that the official action does not 
indicate where n i>hieh's disclosure may be found a teaching of the AiN molar 
fraction profiles dfdmed in daim 13. Accordingly, the applicants respectfully 
submit that the offidal action has not indicated how the proposed combination of 
references tead les or suggests all the daim limitations, as required by MP£P § 
706.020)* 

Thus, tilt: applicants respectfully submit that the rejection of daims 12 and 
13 is improper because the proposed combination of references is imj^roper and 
becatise, even tr the proposed combination of references were proper, the 
proposed comb nation of references does not teach or suggest all of die 
limitations of d dms 12 and 13. 

The appl Lcaats respectfully request reconsideration of the rejected daims. 
The applicants ' >el]eve that the application as now amended is in condition for 
allowance, and respectfully request such favorable action* If any matters remain 
outstanding in i he application, the Examiner is respectfully invited to telephone 
the applicants' attc mey at (650) 485-3015 so that these matters may be resolved- 
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Respectfully submitted, 
Hiroshl Amano et aL 



By: - — "^-r?^ 



Ian Haidcas 
Reg. No. 34^)75 

Dated: 02>t>%=*^ 
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